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established this fact.
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}dlst]]latlon exposed to various degrees of temperature below its own =
h01hng pomt so long as the-hydrocarbons of lighter gravity and boil-
_ing point are not-removed from the still: Consequently, the liquid

hydrocarbons of hlgh boiling point. may remain exposed in the still
to temperetures below their bo111ng point, for ai number of hours.

For example, in reﬁnery practice, one to three deys 1S necessery to

complete a crude distillation, the exact: period dependlng on the size

of the still and the amount of hydrocarbons to be treated. This
long exposure to a ‘degree of heat below the. boﬂlng point of a particu-

lar hydroc’erbon result]ng in its dissociation or _partial alteration,
constitutes ‘‘cracking.” - As time is an important factor in every
organic reectlon the technlcel s1gn1ﬁcence of the t1:rne the 011 1S eX-
posed to heat becomes evident. '

It has been pointed out by Engler and Hofer @ thet the separetlon

of hydrocarbons by distillation is often difficult for fractions of

~ petroleum boiling as low as 200° C. on account of the ease of decom-
position of the hlgher-—boﬂlng fractions at ordlnery atmospheric

Mabery, Zaloziecki, and other investigators have amply

In some distillation work done by two of the

“authors ® it was found that a Pennsylva,nle oil of the best quehty

began to crack at 325° C. A similar figure is recorded as beginning

the cracking renge for Pennsylvenla crudes d1st1]led n. commercial
stills.c, « ‘ ’ '

pressures.

FACTORS CONTROLLING CRACKING-

In the cracklng of heevy 01ls two fa,ctors govern lergely the course

~ of the reactions that take place, nemely, temperature and pressure.
The function of 1ncreesed temperature is to break the bonds of groups
that make up ‘the complex hydrocerbon molecule. In many proc-
esses pressure is of chief importance in controlling the temperature

of distillation, but it also e}rerts an 1nﬂuence on the neture of the
' decornposmlcns produced. '

“

The ternpera,ture at whlch dissociation ta,kes pla,ce with the de81red

~ rapidity is usually above the boﬂlng point of the hydrocarbons con-
. cerned When no pressure is employed ‘these hydrocarbons will
~_vaporize and pess out of the reacting sphere, the degree of elteretlon

being small. ' If, however, sufficient pressure is employed to raise the
boiling point to a ternpera,ture causing more rapid creckmg, altera~
tion into desired products may be obtained with a minimum of total

_ decompOS1t10n As soon as the action beglns to be total decomposr— -

-
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~ asphaltic bodies will remain as residues.
fore, if measured, is an epproxunete 1ndex ot the degree of decompo—

1 -S1t10n thet 18 teklng pla,ce

the desired products

ORIGIN AND DEVELOPMENT OF CBACKING PROOESS e
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tion, perma,nent rases Wl]l be evolved and both. ca,rbon end heavy
The volume of gas, there-

OBJECT OF CRACKING‘r PROCESS

The crecklng process 1nvolves therefore 2, pa,rtla,l a,lteretlon or
d1ssoc1e,t10n as dlstlngmshed from 8 IMore complete alteration or

decornpos1t10n. The object of cracking is to alter the heavier

molecules so that low-boiling hydrocerhons will be produced that

would not appear on ordinary distillation. Such a process may or
may not be eccompenled by an epprecleble production of’ perma-
nent gases, depending on the degree of alteration necessary to obtain
| In. a simple creck]ng process as high a tem-
_perature as 1S prectlceble wlthln the limits of the epperatus s
desirable, in order to insure a high Speed of reaction. A. decrease 1 m
: tempera,ture below a given point will mean a ‘decided increase in
~time. In commercla,l practice this wculd mean increase in operating -
" costs. On the other hand, too hich a temperature will mean a large
- production of extreme decompos1t10n products, so that for results _
desirable cornmer01elly a, mean temperature 1 must be chosen that will
cause the process to be completed at the maximum speed consistent
with a relatively small production of permanent gases and carbon.
This consideration has been emphasized by Engler and Hofer, ¢ who

p01nt out that, for the splitting of heavier petroleum hydrocerbons

into hghter products excesswely hlgh temperetures are not ed-.
| -ventegeous -' 7 ) i

COMMERCIAL VAL'U'E OF CRACKING PROCE SS

P~

L1qu1d phese crecklng processes though extenswely used for.

the production of illuminating oils and motor fuels, are as vet in the

- primary stages of comrnercla,l apphcatlon. ~As a means of supplying

the products most in demand, their 11:nportance can hardly be

overestimated. They served their purpose well for producmg burn—_

~ ing oils, when these were the most desirable products and are now
- .belng edepted to the productlon of gesohnes and naphthas.

1t cnly

remains to discover the most efficient means of obtaining the maxi-
mum poss1b1e percentage of the desired product. from any pertlculer

oil. The ease and cheapness with which crude petroleurn can be

o tra,nsported to regions lacking supplies of crude oil give particular
value to creckmg processes, as the cheapest : and most readily obtain-
able oils may be subjected to cra,cklng at the plece of the greetest

dernand and most extensnre use.

@ Engler, C., and Ho[er Hens, Op c1t vol 1, p. 565
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